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| mipiDEVCON
Trends & New Applications

SGLTE, WLAN. 5T, GNSS * Transition from Distributed ECUs to
centralized Domain Compute
Modules

* New applicationsfor ADAS,
Infotainment, Connected Car & V2X

* Growing number & types of Sensors:
d  aoas  } Imaging, Lidar, Radar, Infra-Red

Sensor] Controller |

S \

% eSOl

[Sensor) (Sensor)

vision &

Sensor (Sensor]

* System & SoC level Functional Safety
and Reliably

* Requires High Performance FinFET
Class Automotive SoCs

Radar Lidar
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BARRMEE—TREXFIBZHENNEMRSESE RFERR EREMHE SEE ecu
WS R HIRRETEC. ERAIBRT, HWEERRESR (ADAS) MEAEMIRERSR
(V) SREFEZNEARRENSHSENERAEZH. AEESHNEF/EENS
(connected car), EREE (v2x) HERERIWESEIEREN—LSEZH, FEIRERSR
(Sensor), BLFERETTH (Image Sensor), JEERERIE (LIDAR) EBHEIE (Radar) FIEIEIE
SRIEAEAERANENN AEEBAIRANRID soC ARBINTNREZ SRR St BB SIS
1R, FIFEIKEIISBERNER L. 8, BER soc IMBEERFEBERERTEN

FinFET BUFE,
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Safety-Critical Automotive Applications Using MIPI
ADAS & IVI — Rear View, eMirror, Park Assist, Surround View

—— ECU/ADAS/IVI

#

Temperature
Lifetime
Failure rate

= Functional Safety

i

Reliability

Quality
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HAIE—TE(E Soc THELERBRERNESHNER ELERSEREBERNIIRTENE
KREFREEN ELEAESEREEEERRS (ADAS) FIEREMIREERST (IVI), 7E ADAS
VI EFEZSRE—ERERRIERR (Sensor). FRILZIN, HER. RE, ERRUERDE
REISESRIRIERSS. HP—EREEHERE, EERESRNIRER —(ARENEMNE
I, ERELERSSEE—(EIFEEEME, HRERENER STHTEIHEEA R,
ERSRESBLUNIBIER (failure rate) HEEARI—(ERTT. EERERERIRETIIERE.

AEHES REUREESER—EETT.
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Development Flows for ISO 26262 Functional Safety
Activities & Work Products for Automotive SoCs & IP

I1SO 26262 Safety Plan

HW Safety Requirements

FMEDA Report
HW Safety Goals

FIT Rate Analysis
Faultinjection /
Coverage Analysis

HW Safety Features
Design Implementation
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MRBME—TREERNFREME BMASHEER, BB IERRRNERIIFRERE R
AE. KBRS EERFAERI—EEER AsIc IFERRE, HMBREIRE, BRI

BEIZERENERE, BE—BME FEAFIFERE. MRERTSEMSATRE S8+
BEEEEGEROR—LLIRE, fEEMEN v BIZRE, Bk, SEREM 15026262 NEE
& (safety plan) PARAORZIEERA—LELZEMIER, BIRIFRE—LBE. FiTrate B
. DEEREVIRERIESR. ARRIFINILEFM (safety manual). FMEDA i, S{EERIEE

(EERAIFEEEN T FETEM LT,
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Addltlonal Safety Mechanisms to Meet ASIL B & Beyond

* MIPI CSI-2 Lacks Native Functional Safety Capabilities
MIPI CSI-2 » Safety Mechanisms to

achieve ASIL B
s 3

Random HW Fault
Image/Config I/F

Parity Protection User Interface:

delivered & checked at
user interface

ECC added at data path ports

metrics

Parity added for address ports

* Each Safety

_2SM >
M'g'm‘fosc'ozl Mechanism has an
.Patnty Plrztictlor:hon Register Space Protection associated Reaction
internal data paths PPI Interface Time: Fault Handling
D_g’msu Time Interval and
C-PHYSM Error Flag

ECC for closely
coupled SRAMs

Module Redundancy
Protection for critical logic

SGS

1SO 26262:2018! uv = B“““:
SAAR

CERTIFIED ¥ | 7R
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HR—EFZEINELR IR MIPI R BEFEMIBLERE? HFIRNE Z(E mip
CSI RUREEIRZ [REN—EIIRER £RIBE], RREBEREROREHEEFAIEN—EER
. MRBCARNERATRE, HMAOFTEMEBIMNIRGET. ELRFTEE, EAENE (user
interface) . IBBEWEPNE (interface) AI—ERE. BLRECETBER. TFEMATER,
BREESFHRTEHIRE, 8 cCER—ERN, BERMBZATEWTH, RRBBIE
LR BIRFEHEFRELIFE (Random Hardware Fault) ERIUBIE, 1EEZEXE SoC :RET4RES

HEEEEIREMNZEEBERRE.
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Safety Manager for SoC-Level Integration
* Monitoring & Managing Functional Safety Capabilities

MipiDEVCON

ECC ECC
" Memory ¥1 Memory BN -
r“'f':"'." oo ASIL-D DSP Processar Wrapper Wrapper (uL!Zs.u;T.WDT.RYC.
Compute N0 RSO * Safety Manager
':“I Wrappe! N e
= [ i s I monitors & manages
< ‘“m“ e all system failures &
‘I g real-time faults; safe
A4
OTP [Security HSM| = =
Device deniy E = g boot & mission-
Crypto
ASIL-B MIPI CSI-2 MIPI DSI-2 .
Secure Boot Other
Copie e NG o mode testing

E‘ Safety Network
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BRItz Sk FE—ERERRRAR SoC FURRETIBTEF BEES|FA Safety Manager, Z{EEZR (Diagram)
HLBERIEEXRERIED 2EGAY 1P block, EiFEHAIERD 2 Safety Manager, Safety Manager
HNBERIZRE 7T AEHMEEOIEERIRSARLN, BFE Mission Mode BJEIE. BJLABEIE MIPIRY

EMDTERE (wrapper) BIEEMEAR, EEFFGIE—E Safety Manager HIREEEK,
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Need to De5|gn for Reliability
* Handling the Stringent Operating Conditions

. AUTO Desizgn Mission

* Environmental
* Temperature De51gn

* Noise

SoC/IP Testch|p —

* Vibration
* Longterm operation
* Field rate (targeting 0%)

Testing

Reliability

Lifetime

imulation Te:

ESD ic
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PRTYHEINRER ERETZIN EEURMRE. TRt R 2R ERARHERI FEEENERD.
EXERE—ERE. BE. B85, EF. Sda, BEEE (FieldRate) AUEE, ERETHVR
1558, ©RBIEMHE POK. DRC, EERIE (Mission Profile) FoiR, EERIEERR (Test Chip)
HSEMERBRIT EMARETTAE. ARCRORESE, EIFChIZE (Certification) #2

ERNEFR. BRe8 (Qualification) #BEINIAR, BMEEEFNHERNERGRAIIARE.
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Need for a Comprehensive Automotive-Grade IP Portfolio
* Saving Time-to-Market

MIPI Automotive-Grade IP Package Automotive SoC
22nm - 16nm - 7nm —5nm 22nm - 16nm - 7nm —5nm

Reliability

| * SafetyManual | * Mission . = Manag
Csi-2/DSI-2 + FMEDA Profile 5 : E
CONTROLLERS * Fusa =R
4 Certificate PDK/Rules & Security Storage

* Random * Grade2/1 . i AMBA Interconnect
. * AEC-Q100
‘ * Work Products | Repart

C-PHY / D-PHY I

- [Lisplav Connectivi
ubsystem
Son, Ethernet
raphicsCore CAN-FD AVB/TSN
o CXL
X

Vision Subsystem

IS0 26262:2018
CERTIFIED &
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EEEREFEER —ERERIERKA Soc V&, (REERE—EEHREN P, F8EER

ER—EER. EREL IP AOCREHAE time-to-market FYFSTE, BINEKE 1P ABHYATEME. ID

BEREMEE, BHUHEBHERE T —EIFESIERK,
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Valens Design Example
Using Synopsys DesignWare MIPI IP

MIPI.ORG/DEVCON M@BILE & BEY@ND
TERMSEEGFRA, FHPNSIERE- valens, ERUMEER Synopsys HY MIPIIP ZRIFRIE

REBRERNERRET.
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Valens A- PHY Products

Valensis the first companyto introduce A-PHYSM compliant products

It was importantto make sure Valens will work with mature and established IP partner
in order to focus our efforts on the core technology and meet it goals.

Valens selected Synopsys as IP partner for their mature MIPI IP and complete N
automotive package including safety and AEC-Q100 qualification.

First samples will be availableto leading customers by Q4/2021.

VA7031 - CSI-2 extension (Serializer) over MIPI A-PHY channel (Up to 8Gbps)
VA7044 - Dual-receiver of CSI-2 (Deserializer) over MIP1 A-PHY channel (Up to 8Gbps per port)
VA7042 - Quad-receiver of CSI-2 (Deserializer) over MIPI A-PHY channel (Up to 8Gbps per port)

Valensis already working on the next generation of A-PHY products.
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Valens BREE 7T —K, thEERE—EXRFEE A-PHY BN —EER. HRTHE, SEREN
VEERNSERRAN P, BITEVATERIUEERHN. EREXI—(ESEBHEGATEIR
HE MR 1P, RE=FRY, Valens BHET Synopsys fEREER IP NEIFRMH. FMHREHT
(@ mipl 2 ERN—EER. SREER TESTFRI Q4 HEkR. ©B=fE Product number, &
{& Product number ATLIBIRARRI—LARIE, BB IP AR EMECRRISERE T ERIFEIBHA

Ft ez ERFEREEIFEIEN, BEECRENUSEE T —NERME L.
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Valens Use of Synopsys DesignWare D-PHY/C-PHY IP

[c51-z RX Controller—ASILB
| 8Gbps A-PHY @
cSI-2

C-PHY/D-PHY RX - Grade 2
8Gbps A-PHY CSI-2 |
1—" SoC1 ]
2X16Gbps
8Gbps A-PHY r
{ SoC2

. CSI-2
- CSI-2 |
. CSI-2

CSI-2
Sensor @
|

8Gbps A-PHY

C-PHY/D-PHY TX — Grade 2

CSI-2 TX Controller—ASILB ]
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EREREN—EAERNESHEE. SREERESS (Sensor) BEIEESRZBEN—EME

(Bridge) &F, ERLIEA—ERIEEHEMIIMIE. S RX IREHIRE Synopsys B9 csI 1Y
RX #=iH&% (Controller). EERRARAT RX Z=HIRE. LA C-PHY/D-PHYRX, PHY 2LURIEERT AcQ-
Grade 2 AOIRAEE, ITHIRRIRIERI TINRELRE (Functional Safety) HY ASILB, FEARIEEFIHER
RIZ csl, FEERZEERRRT CSI TX {Z=HIZFFIEIEAI—(E C-PHY/D-PHY TX, E—ELER—EIFE

RRAILE, HRENEC—EERRIRTEREZNER.
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Summary
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ERIZM—EREAS.
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Summary
* Trends in the automotive industry are driving new SoC
architectures on more advanced FinFET processes

MIPI IP in Automotive: safety-critical applications require ASIL B/D
ISO 26262 Ready MIPI IP with safety package, enabling designers
to save time and improve time-to-market

IP that meets automotive quality requirements and is AEC-Q100
tested accelerates SoC-level qualification and design

Synopsys’ automotive-grade MIPI camera and display IP helped
accelerate Valens’ Automotive SoC design

MIPI.ORG/DEVCON MA®BILE & BEY@ND © 2021 MIPI Alliance, Inc. 13

BRNERESETRMISER, SERZE BIEEGER FinfeT N T ERHERERAE
RIERNEREN—EBE, HRELERATRETGR, HAREREERFINEREELER, B
FEAEFEIIRELERN MIPIP, RAEEEFEEMEHALHIE. B2 HREL PGS,
EREWE AEC-Q100, BIF—EHENIIRRETENER, EREEREFRENEMN
Synopsys &IBIBAZFINGE, CIRAEBEELENERAR (Automotive Grade) Y MIPI #EEEAY

IP Portfolio, BREFINNIRE FIEHRAYERET.
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DesignWare MIPI IP Portfolio for Automotive SoC

MIPI Automotive-Grade IP Package
In 22nm - 16nm - 7nm

UL vives

Ty =

1SO 26262:2018
CERTIFIED M ||:;

MIPI.ORG/DEVCON MA@®BILE & BEY@GND © 2021 MIPl Alliance, Inc. 14

HAPIE—T Synopsys TEISIEAY Portfolia, BFR EEHEHIES (Controller) 2R:8, H#ERYFEES (Senor)
imERE NG, RPIEPEIEETEAISER, #E csI BRI bsI, EERY PHY ¥3EfE: £E D-PHYRX Fl

D-PHY TX, & C-PHY/D-PHYRX E| C-PHY/D-PHY TX, EFIEPELELR. WREMHENE, M

PHY URFEEDELBER 22, 16, BY 7 F=K,
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ADDITIONAL RESOURCES

MipiDEVCON

o

2

Bl

* Web page

https://www.synopsys.com/designware-ip/interface-ip/mipi.html

* Web page

https://www.synopsys.com/designware-ip/ip-market-

segments/automotive.html

* Valens automotive

https://www.valens.com/automotive-solutions

* Valens VA70xx

https://www.valens.com/va7000-family
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BEE—LEMEEN—EERNES, BlAREZLEEEZSHNERNE, THEHZ Valens ¥

FERIRENR. UL, SMRSKEAINGE. S5
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